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EXECUTIVE SLIMMARY

Defense Energy Program Policy Memorandum (DEPPM) 83-1 sets forth Dcici <7
Energy Management Priorities for 1983. First priority actions, ar,-
designed to lessen DOD's vulnerability to national energy supply disru:I.
Additionally, DEPPM 83-1 calls for the development of, " . . energy ccnsr,,
lion and conversion projects at select military installations using privatc
capital for design, construction, operation and maintenance." These twc aL
can be met through Third Party Financing of energy production project 't
selected Air Force installations. S

This study examines the various methods of financing thermal and c.
eration projects to meet an individual Air Force installation's enera,,
requirements. Additionally, it attempts to identify those management 1c. t
rolatirg to "third-party" operations that have posed potential impedimE:nt: T_

successful implementation. Finally, specific alternative means addrE-, f .
tnese issues are identified.

The six basic points that surfaced during the course of the stu-dy or.
summarized below:

0 Cogeneration application makes economic sense for many miliaw,,
installations based on the increased fuel efficiency of
simultaneous production of thermal and electrical energy. lhe
Public Utility Regulatory Policies Act of 1978 (PURPA) a l,s
qualifying cogenerators to sell their power back to the utilities al
the utilities' avoided cost. Where favorable electric rates ex 'r,
this can reduce the incremental cost of thermal production to brt: S
the developer and the Air Force.

Cogeneration also can offer increased installation energy sectrt,.
by providing onbase power generation capability to complemp:ri
emergency diesel and gas-turbine generators, thus increasing tt.
power available to meet crises.

0 Some substantial financial and operational risks that are inh.-
in the current methods of meeting installation energy reyc .
ments. Third Party Financing can be structured so that the coper
tional risks of mission impact are less than now encountered. _04
can he accomplished by proper risk identification and confit, lt
through specific contractual provisions.

o Substantial interest and capability exists within the private st-,
to finance, operate, and maintain energy installations for t to
military. This was demonstrated by the receipt of over 95 P,,
proposals to the State of California for 11 cogeneration pr, ,> I
Additionally, major U.S. corporations, such as General Le ,
Ultrasystems, Foster-Wheeler, and Garrett-Wheelabracor Frye,
indicated specific interests and total capability to
desion, construct, operate, and maintain energy generatic,
ties for Air Force installations. A specially tailored cuntiv
framework may be necessary to attract these interests in ci7,:
ensure that the large bidding expenses necessitated (over S1g(
are incurred only by pre-qualified idder'.

iii



r Cne of the ncst compelling reas,-';s for Third arty Financing is n(t
the des i gn , rcrnstructi on, or, ),lera ,l r s., rfs effered by
assisted private developers, but rather, thE opportunity to undertake
needed projects now. Many requirements will not be met in the near
term without Third Party Firancing from the private sector.

To provide energy security for base operations and to increase the
potential economic return of a project (by emphasizing capacity
payments from the utility), coceneration projects should be struc-
tured with an electrical ucIphasis and secondary thermal considera-
tion The fluctuatinq sec.sonal thermal loads encountered on PoF5

Air Force installations would be satisfied while maximizing orojf-ct
revt'nues.

( A shared approach to financial risks associated with lone-term
err-roy generation projects between the developer and the Air Forc(

ray off -- the qreatest return to the Air Force from both an opera-
ticiral ,rd financial standpoint. An adversarial contract approach
,iay be avoided by such arrangements as sharing in the pretax ra--h
flow of a p-co.ct. Both parties in this case share a mutuality of
sCf- interest. Additionally, the Air Force avoids paying the
developer to hedge worst-case financial risks. I

t'dy -c s fo rth the above conclusions. When the Air Force plans to
* -vetake a Tri-d Ra' t Financing project, it is important that this project

' lructurd tr, improve the energy security and energy efficiency of the
-~llaticr 4, !ved while reducing the life-cycle operating costs of provi-1-

iv
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SECTION I

I NTRODUCT I ON

I3ACKGROUN'

Ine military services and the Department of Defense, collectivel, ,

, perate over 1,500 major installations in the continental Unit ,e.:"

aoj several hundred more in overseas locations. Each of these ir;tai i ,,
cONrsmIes d significant amount of energy. 'vright-Pattersur Air Forte Aoc.

example, consumes 6,300,000 MBtu's annually at a cost -,f over $20 J Yil)ior.
Traditionally, military installations purchase electricity from r C ., ..
o'ublic utilities with thermal energy pro vided by installatior,-owed 1)d
-o~erated steam plants which use oil , natural eas r .nd, ,i< frequcn
; r fu~ 1;"

With the re-emergence and re-emphasis of alterrate and renewaI e e-rt j)
fcrms in the 1970s and the dramatic increases in energy costs in 1913-/ r
979-6.0, the military services hegan to seek alternatives to their 1d -i.
;ears of obtaining energy. Because of budgeting constraints on capital funcs
and personnel costs, the aiternatives sought included Third Party Finarcinq C.f
cnergy production facilities.

The National Energy Act (NEA) of 1978 had, as one of its primary goaiK,
tr- nationwide reduction of oil and natural gas consumption. The Departmentl

?e,5fense implemented the NEA through the establishment of goals and cbj&C-

-i'ves tnat require the military services to plan boiler conversions/repi cc-
morts using coal or alternative fuels as the primary fuel. In the integratiCon

ot Third Party Financing of energy production facilities into the oi, anc, gas

oackrut scenario, renewable fuel technologies take a prominent role. Goal

conversions, although acceptable as a consideration in altrnative fiarti:,
treiects, lack some of the tax credit and other financing incentives that may
"(- necessary to enhance the project economics for privdte inve.siLcnt.
'-Keerdingly, in highlighting the available incentives for Third Part,
irancing, this discussion necessarily addresses renewable/alternate fuel
.hrnlngies as they specifically aproly. in the last analysis, _ite

. dcrations, fuel availability ard financial structure will
c.ecz fuel and/or technology to use. Nuclear systems may ulso be consiCrtec

$r, Third Party financed applications; but, because the Air Fc.rct is
r,. stigating its applications in a separate, specialized initiati,; ,

K net be considered in this report.

f s shown in Table 1, five reiiewable technologic are posi, io,:C t.

crovide, in the aggregate, significant amour,ts of energy in the near- t
r!' (-15 years). These technoloies are h,- same as thOse U.-O t,.
.r orcer of their current production levels, are:

Direct combustion of wood tc prr vldc irdustrial process h e- -It:

and electricity.

C Coqenea in of electricity ond industrial process heat : sr, :>

* "

*
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o Fermentation of biomass, primarily corn, irtr fuel-grade a;o.,;ol.

0 Generation of electricity and therd I cnetgy f re f e ,th cn
resources.

0 Direct combustion of municipal and industrial wats tc st- '"'
electricity.

Each of these alternative energy processes has a rarne of techi
advantages which has helped it establisn itself in the energy id rketr t , L-
These include the use of:

o Relatively simple and widely under-stcd conversion processes requir-
ing a limited amount of tech!,ologically advanced eqtuipmert.

o Readily available, "off-the-shelf" equiomeno which is c'i~f -I -',
engineered and manufactured by a diverse selection of companies.

Relatively short construction times of 2-3 years from concept in t(
start-up rather than the 7-10 years typical for many large-scale
technologies.

o) A fuel source which is generally available (with the exceptior cf
geothermal).

Each of these alternative energy technologies also has the advantage ot
t.ng able to produce high-value output energy which is widely used in
* ciitary applications. In particular, each of these fuels can d~sllac S
petroleum, natural gas, and coal. Additionally, many of these techncloq'ies
have the added benefit of resclving waste disposal problems. improvi ra
iralized resource utilization, and lessening supply disruptior potential.

Although the technical feasibility ard economic attractivEness of thes e
five technologies have been demonstrated, several financial concerrs regacdr(,
thcir use have impeded their development. These include:

( [Lifficulty in attracting eqiuity capital.

C Problems in entering into lone-term contracts for the s ())I.v 1
feedstocks and for the sale of the project's output.

o Negative cash flows in the early operating years.

C Difficulty in gathering information and securing the deois.ors
required to develop projects fro all levels f base, coi!p'aud. or"'
executive staff levels.

To reach their feasible potential, developers of these technologies; ;u_-t
;, rctire the ,hove obstacles.

A rumtber of these technoloqies car be eapplied to a pbt antial poi
A., TrCe 'erv requirements it, the ,io.- and 1 on--tern. Alihuo rrs S

S -0
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do CII r to, rp-rdae and mlio( ?''I argp, complex entergy facilities;

Pv cda ;,cn (,( r e p cc -i L:I i T forr r~pana g inq and adi n is te r ino I lac
rl t a ,d y i1., ~h ic' -o o ev; mroa aemen t to focuLs attention r
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AW r"r ' to (nC Co v le~ ich LO acoin p- rtipai
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0 Participation in the energy cost savings achieved by appl,

efficient, modern technoloqy tn energy requirements;

01 Reduction of energy price and supply vulnerability by having dir-

access to onsitle or nearby onergy production facilities; ma

e Acquisition of energy-efficient improvements at a faster pace h;i i

is achievable through the military construction [,lanniR, .-

construction system.

The advantage of the Third Party Financing concept to a potential irives-

,,or or entrepreneur can be simply stated as, ". . . the opportunity -u c Iw

attractive return on capital as well as other corporate interests (equipmrnt

saIes, engineering and const -uction services, etc. In this e K 

rmber of facets to the concept appear to enhance the investor's ch , :.c 01

achieving an appropriate return on investment. Among ttese are:

o The availability of lona-term and large, centralized therhici an.

electrical requirements with distribution systems in place,

0 Favorable tax considerations such as Energy Tax Credits, Invcst1;ent

Tax Credits, and accelerated depreciation provided to encoutage

capital investments and alternate energy development;

o Efficiencies of alternate energy technologies and processes such ds

cogeneration;.

to Conditions favorable to the sale of cogenerated or independrt~y

produced power created by the Public Utility Regulatory Policies Act

(PURPA) of 1978;

o Project revenue security provided by a long-term commitment from a

stable energy customer such as the Federal Government; and

0 Conditions favorable to the permitting and approving process whH

constructing energy production facilities on a Government-or, i .k

site.

The Third Party Financing concept for energy systems can i,. -

ii'easurable and significant benefits to both the military services

vrivate investment sector. Risks are involved, however, and it is reF v-

Tc define these risks and provide a mechanism tc, decide if tNh,

alieviated or limited or how they should be assumed.

while the advantages noted above refer to renewable energy ,, .

l , tc rliogies, this is not to imply that Third Party Financing is 1,r , -)t

e nor that it should not be pursued, as a vehicle for more co,,vrr -

:nergy technologies such as coal. Rather, the list is intended to i. L.

cc'crcrnces to those incentives which have been specifically pr(,vi ,

( ,f renewable energy sources.

II I I I I I II n I I . . . . . . . ... . .. . . . . .



0

OBJECTIVE

The Air Force, perhaps more than the other services, depends on the
Iecurity of its airbaser for mission accomplishment. Wher the Navy goes to
war, it takes its ships and airplanes to the combat zone. Likewise, the Army
deploys its forces to the theater of operations. The Air Force, cn the other
hand, corducts its operations largely from established bases and these must bc
sa,,ure and capable of operatirrc without interruption. A secure energy supply
'c especiolly critical tr, the accomplishment of the Air Force mission.

t',ccordingly, this study looks at The Third Party Financing concept for
Force energy systers within the framework of s.ystem security and energy

,,f-sufficie-.cy. The caproach will address:

Energy project structure;

C Air Force F ,,r rati:',, requirements;

c f,'anaqer:.ert capabilities;

Potential crises that ght suhtantially affect the availability of
steam and power;

Crisis c crmer t options;

o r(~ rail risk ssessment; an,'!

c Contract 2bJiectives.

ISi ',,!ARY

The study corclusicrs are sumnarized in six basic points:

Cogeneration app!ication makes economic sense for many military
installations based on the increased fuel efficiency of the simul-
taneous prodactio:i of thermal ard electrical energy. The Public
Utility Regulatory Policies Act of 1978 (PURPA) allows qualifying
cogenerators to sell their powcr back to the utilities at the
utilities' avoided cost. Where favorable electric rates exist, this
can reduce the incremental cost of thermal production to both the
ceveloper and the Air Force.

Cogeneration also can offer ircreased installation energy security
by providing onbase power qeneration capability to complement
emergency diesel and gas-turbire qenerators, thus increasing the
power available to meet crises.

o Substantial financial and oberational risks are inherent in the
current methods of meetirg installation enerq requirements.
Third Party Firnncirc car be structured so that the operational
risks of miss ion impact re irr , than nov, encountered. This car be

* accnmplished by proper ri, idi 2ification atnd crnfinericnt thrcutih
specific contractual provisirrR.

T- C



0 Substantial interest and capability exists within the pr ve,
to finance, operate, and maintain ererqy irta'latior .r ,(,
military. This was demonstrated by the receipt of over 9; rho
proposals to the State of Califcrnia for 11 cogeneratiorn pr( ,(t,.

Additionally, major U.S. corporations such as Goner,-, 11 Ee,: i,
Ultrasystems, Foster-Wheeler, and Garrett-Wheelabrator Fry,,, hev,
indicated specific interests and total capability to iir,,e,
design, construct, operate, ano maintain energy generation .i-
ties for Air Force installations. A specially tailerec cort;ctl,.
framework may be necessary to attract these interests in order tn
ensure that the large bidding expenses necessitated (over S1CO,:t(
are incurred only by prequalified bidders.

C One of the most compelling reasons for Third Party Financifi is st
the design, cunstruction, or operational savings offered by o > -
assisted private developers, but. rather the opportunity to undertake"
needed projects now. Mary requirements will not be met in the neat
term without Third Party Financing from the private sector.

0 To provide energy security for base operations ard t increase the
potential economic return of a project (by em, nasizing capacity
payments from the utility), cogeneration projects should be
structured with an electrical emphasis and secondary thermal
consideration. The fluctuating seasonal thermal loads encountered
on most Air Force installations would be satisfied while maximizinq
project revenues.

o A shared approach to financial risks associated with long-term
energy generation projects between the developer and the Air Fnrc(
may offer the greatest return to the Air Force from both an opera-
tional and financial standpoint. An adversarial contract approach
may be avoided by such arrangements as sharing in the pretdx cash
flow of a project. Both parties in this case share a mutuality of S
self- interest. Additionally, the Air Force avoids paying thi.
developer to hedge worst-case financial risks.

1-7
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SECTION Ill

ENERGY PROJECT STPU1CTHRE'

NTRODLICT ION

' hit-d Party Financing" has been defined by the Air Force as an. ~a:
-wn fur energy services and/or benefits that does rot require P4Y , 1
~the case of facility energy projects, Third Party Financing mnirua

1r,,!?trit for purposes of producing cr saving energy, usino: c!. y
Military Construction Program (MCP), Operations and Maintenance 1((011

ii ~y FmilyHouing(MFH), or other comixnly used USAF fundi,-;g
hird Party Financing sources have inc]luded utility companies,muioIt

lr te sector companies or private investment firms.

'.he st:-ucture of such enrgry projects w~ay take :,ary iorms: v
aj, r r 4Ir Fo-rce installations, each requiring varying qUantities ot cicct

in'd tlhe rrai enerq ard each hacving a particularii set of operational a!-d -
v- rcqu remen ts , tniere may wellI be 134 un ique f inanci ng packageS.
'atosof the private financial and development communities which i rre

i iolved' in a particular' project willI propose the structure of the Firoj.,ct.
,he Air Force will necessarily participate in each step of the ptriec-t
-,-.lopinent pr-ocess, and it is therefore critical that the respective rcc.
Derspectives, and responsibilities be understood.

The Energy Project Structure section addresses aspects of a t ,ci
erg y project structure for Third Party Financing. Air Force base neds -c
,,ui;-ements are discussed, as well as the role of available technolcqie s r,

,eeting these needs and requirements. The, various project structurcs 0ore
xannined arid the Third Party Financing miechanisms to support these Fr ject

;Itrijrrures are covered.

Alk FORCE INSTALLATION REQUIREMENTS

d . Fnerqy

Traditionally, the Air Force has addressed its facilit, Cit C.
.ocirirenentS for its bases in the United States by purchasing electricity t*r if
trqold1(ted utilities and by producing thermal energy in~ Air For ce-owts>- I'
;o.eited heating plants. EIec tr ic it v i s ta kenr from a n elIect r ic ci~
P(r2 ;rid conrecting into one or more substations on base. ELrer. 1,

y :cPquireflents have been estabilished by the base and are sa1&f
(!t r gas t urbine generators.

A, orbac(e rower dews nrcs increased over the years, nrw r
i tny simlators, test equipment, computers, air conditioninci. c> . 0

r~< et throuch inteciration i n tc the prop Iar~. gr ow t h inr c~i v
Cci, ut i Iity .

ThermalI requ i riients hiavev been ne t (Iu it e di I tere r lt
Air Force instal lat ions own and operate their own thermial t1

JE rAduction arid trar-snissiun of steamt for heatingq, hot water. c..



process applications. Emergency backups exist only to the extent of eouipment
redundancy and under-capacity utilization.

Many Air Force steam plants are due for replacement. In 5 years,
over 50 percent of the bases in the United States will be faced with thermal
production facilities that are over 30 years old. The upgrading, replacement
or addition of onbase thermal production facilities has been a part of the
Military Construction Program. After many years of little or no funding for
plant replacement, the Air Force military construction budget is currently
providing funds for upgrading or construction of thermal plants on approxi-
mately three bases per year. While funding for such projects has improved,
the total capital requirements will increase substantially over the next 5
years and pose significant financial challenges to the Military Construction
Program. This competition for funds has resulted in the Air Force examining
'Third Party Financing options for new capital-intensive energy production
facilities.

b. Energy Security

The Air Force depends on the constant availability of facility

erergy to accomplish its mission, especially for initial mission and mission-
critical activities. The FY 1985-89 Defense Guidance requires that defense
comporents program resources to, ". . ensure energy security for key facili-
ties." Likewise, the first guideline of Air Force Facility Energy Policy is
that :

Air Force installations should be energy self-sufficient to the
greatest degree practical, particularly for critical mission
requirements.

Further, one of the two conclusions of the recent tests of extended

commercial power interruption at Minot AFB and Spangdahlen AFB was that, "an
asured electrical power source is necessary to conduct the Air Force
tTssion." These tests demonstrated the dependence of sustained Air Force
cperations on uninterrupted facility energy. Energy self-sufficiency is an
incomplete goal without considering energy security as an adjunct. The value
of havina a power source located within the perimeter of an Air Force
installation should be seen in this light.

The reliability of the various energy sources should also be as •
£L, rvivable as the installations and operations that they serve. Hence, an
orbase cogeneration plant may not qualify as a backup source of power to a
missile field or a control center, but would be an appropriate backup source
for a supply depot.

Page 8, Section F.2., Chapter 5, "Resources Planning Guidance," Draft FY 1985-89 Defense

Guidarce. Signed I Mar 83 by Secretary of Defense.

1 tter, Office of the Chief nf Staff, Department of the Air Force, dated 20 Oct 1983,

-ubert: Facility Energy Policy.
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ational re . ,Ui.remn t, liaving iT'tenance re'snonsibilities an,

management direction to the developer.

3. EFFECT OF TECHNOLOGY

The presence of centralized thermal requirements on Air Force
installations co-located with large electrical demands presents considerable
potential for cogeneration. The passage and implementation of PURPA has
facilitated the sale of electricity generated while meeting Air Force thermal
demands to local utilities. Cogeneration offers the additional advantage of
providing dedicated backup power to a base during periods of utility grid
outage. Backup power capability must be specifically addressed as part of the
energy contract negotiation. The additional cost of this electrical power
generation capability must be compared to the costs of additional backup power
capability provided by diesel engine or gas-turbine generators. If capital
equipment costs are allocated against the electrical generation capacity, the
operational costs of generation can be compared to current electrical charges.
The electricity generated during installation minimum thermal demands can be
compared to the avoided costs of the highest purchased-power costs.

Although current technology affords a developer the opportunity to
combine the facility energy requirements of electricity and heat as well as
their related backup requirements, the contractor's capability to cope with
start-up problems, equipment failures, and maintenance requirements must be
carefully reviewed. These should be explicitly dealt with in the contracting
process, and reflected in both contract language and requisite completion and
performance bonds.

4. THIRD PARTY FINANCING MECHANISM

The specific financial structure used by third-party energy producers
depends on an interrelated series of factors including:

C The ownership, tax, and regulatory status of the proposed facility;

c The security provisions for the debt;

o The type and ownership of the fuel resource to be converted into
electricity and/or thermal energy (and, in some instances, even the
conversion process); and

n The location of the energy production facility and the relevant
jurisdictional and regulatory control over both the business and
contractual arrangements between the military and the energy
production business.

a. Ownership, Tax, and Regulatory Status of Proposed Facility

The ownership, tax, and regultory satus of the proposed facility

ha. or obvious impact on the types of financing structures which can be
lically and profitably employed. unicipal, district, state, and Federal
electric utilities operate as tax-exempt entities. Their primary sources of
capital financing are through the issuance of tax-free bonds or direct budget
allocations. Since these utilities are nortaxable businesses, they
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themselves cannot take advantage of investment or energy cre(eits a oa,
income taxes due. But because many of these utilities can offer ta,--e>emot
bonds, their cost of debt is less than that available to taxable busiresle%.
One of the first project trade-off analyses is the availability and v; C P
tax credits and associated benefits versus the differentia! in col, d .
c rc tax-exempt debt.

In a project structured between a military oase a! ('ei rted
utility to provide onsite electrical generation, the project bernme- s, Let t
to rate regulation as though the plant were an addition to te re ut,
enerating capacity and rate base. in many states, however, steam sales
reslltinq from cogeneration applicati(irs o direj-sterw F'JEts) c "-

regulated and these projects may be accordecd special status. in the crit.lc-
tual arrangements between the Nay,, r ri A', i Energy, Irc. r c wec,
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that steam tales to the Navy would be unregulated. Both the sceail rates inG

contract terns were negotiated privately, asciding the pcssibilit.v -f -
veP--ricn b, the Public Utilities rommission

Private ownership of energy-production equipment dr, d the rI!ar"
allows the most latitude in creating a financial structure. Whereas tne
energy tax credits and special depreciation treatments are not available ter
qualified energy property owned by a public utility, qualified pri-vately owned
energy property is accorded both benefits. Private developers car) usa d

variety of mechanisms to secure the equity that comprises 2C-40 percent of
most projects. Joint ventures or limited partnerships, offered through public
or private placements, are but two of the most common Structures. Te aebt
portion of the project may be secured through conventional bank loans (with
loan guarantees available for particular technologies) or through issuance of
tax-exempt municipal bonds for exempt facility categories. A number of
concise treatises deal specifically with project and special financina.

h. Financial Security

Energy project borrowings may be secured by two basic ap, rocicht --
.I overall creditworthiness of the project ov'ner (i.e., the "deep roet"
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or a self-supporting basis. That is ic say the projectf-d tr(e' L, tn
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in Table 2. While the structure of the project will determine the ownership
and therefore applicability of the tax benefits, the type of combustion
equipment and subsystems chosen for fuel handling, environmental control,
enercy distribution, and waste disposal will determine the amount on which the
credit is based.

TABLE 2. RENEWABLE ENERGY TAX CREDIT RATES

(Business Energy Investment Tax Credit)

Affirmative
Expiration Date Credit Rate* Comwiitments**

Class ficatior _______________________________________

Current Proposed Current Proposed Current Proposed

Through

1985 1990 15% 25% No 1995

W i Through 0
1985 1990 15 25% No 1995

, e l -.iThrough

1985 1990 15% 25% No 1995

Sall Hvdro Through Through

1985 1990 11% 15% 1988 1995

Oinrass 5
Presently Cosered

B oirass Through

1985 1990 10% 10% No 1995

Other Biomass** Through Through

1982 1990 10% 10% 1990 1995
rnqeneration Through Through S

1982 1990 10% 10% 1990 1995

* Does not include basic 10% investment tax credit.

** Other Biomass: Oil- and Gas-Fired Alcohol Fuels; Biomass Recycling; Biomass Gasification.

*-* E~riratior date may be extended if certain conditions a,e met. 0

Property owned by or leased to a branch of the Federal Government
,2cCs not qualify for tax credits. Furthprmore, as stated previously, public
utility property does not qualify for the energy tax credit. Therefore,
;-'.eimum ta7 advantage can be taken by unregulated private developers who use
2lalified energy property in a business which produces and sells electrical or
h crmol energy to the military user. Fossil fuels car also be used in

cruereration applications which offer a combined-cycle efficiency greater than
i+ electricity and thermal energy were generated separately. Although energyta> credits are not currently available for new cogeneration projects using
.Ca'rl and natural gas, the increased cycle efficiency and secondary revenue
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stream often support ecoromical applications when the 5ktr eard
load profiles are closePly riat-ched.

There are three ma icr enerny resource owvif !r- l o
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irmy is considering the purchase of steam from a solid- waste-burning plant at
:'berdeen Proving Ground, to be constructed by the local refuse authority.

The Air Force has two RDF projects with local utilities (Griffiss
AFB and Pease AFB) under which local utilities will construct heat recovery
incinerators and sell steam to the Air Force. A solar hot water-heating
system for the Air Force Academy is in the planning stage, as is a project at
tIcClellan AFB where the local utility will own, build, and operate a gas-
turbine peaking electric power plant on base. Other alternatively financed
projects using wind (Travis AFB) and geothermal (Williams AFB) have been
abandoned for lack of sufficient contractor interest in these projects.

b. Description of the Current Level of Interest

A demonstration of the level of interest in Third Party Financing
car, be seen in the list of parties responding to a request for proposals from
the State of California for eleven cogeneration projects for selected hospi-
tal, prison, and university facilities. There were 451 responses. While not
all of the 451 parties were interested in submitting bids as general contrac-
tors, they had related interests like financing, managing, or providing
equipment or services to such projects. The State of California finally
received 95 Phase I proposals for these cogeneration facilities from which it
qualified 15 for final proposals under the second and final phase of its
alternatively financed cogeneration procurement process. Many of these
facilities (especially hospitals and prisons) have continuity, contingency,
and security requirements similar to Air Force installations. The finalists
selected to date have all been joint venture parties composed of several
companies brought together spec;fically for these cogeneration projects.
alifornia envisions a return of up to $750 million to the state (over 20

vpars) on the private sector investment of $180 million.

It should also be noted that the Third Party Financing decision on
these California projects was not based upon least life-cycle costs, but
-ather as, ". . . a practical way to expedite project development and relieve
some of the funding burden from the State budget." It was, however, more
economical to the State to seek Third Party Financing of these projects now
.ind begin to acouire the associated savings than to postpone these projects
until they could be funded internally.
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SECTION I II

AIR FORCE BASE OPERATIONAt REQULIREMENTS

1. INTRODUCTION

The Air Force spent $940 million (FY83) to provide electrical anid thorIc)l
energy to meet its installation energy req ,irernents. Over half of this ener(Jy,
(57 percent - Table 3) is in the form of electricity. Since 197S, the Air
Force has reduced its consumption of energy in its installaticli operation hIy 4
approximately 15.3 percent; however, with the continueid increase in space
conditioning for comfort as well as operations (i.e., computer facilities) arc!
an increase in installed electrical equipment (i.e., simulators), electricity
has increased as a percentage of the overall requirement. In this sect4:Ir,
energy consumption profiles of individual Air Force bases are shown. These
bases were selected to represent a ran rg e of cl iratological as well as
operational command factors that typify Air Force installation operations in
the contiquous 48 states.

The location of these bases, as well as those of all other major Air
Force installationps in the United States, is shown in Figure 1.

TAB) E 3. FISCAL YEAR 1983 ENERGY CONSUMPTION FOR AIR FORCE
INSTALLATION OPERATIONS BY FUEL TYPE

Usage* Costs
Trillion Btu (lmillion $ M%

leriiy108.5 (58) $494.3 (53) 0
Fuel oil 29.1 (15) 236.5 (25)

Natural gas 37.4 (20) 169.6 (18)

Propane 0.2 (.1) 2.0 (.2)

coal 12.2 ( 6) 33.2 ( 4)
Purchased Steamn 0.7 (.3) 4.8 (.5)
Rpenable s 0.2

188.3 $939.6

*Conversion factcrs:

Flectricit-y - 11,600 Btu/kWh

Natural gas - 1,031 Btu/cubic fort 6
Prnane - 95,500 Btu/gallon

Coal - 24,580,000 Btu/short too

PurihJased steam - 1 ,390 Btu/pound

EF[PGY 'I .- AP/CTERISTICB OF AlP UOECE INSTALLATCNS

As rslown in the acrornpanyinq charts, Ai) Force instalationis are serns'-
t i vr ' nt 1y to thei r geographicalI regj r , hut a) o tc ihc baise mliss ion.
cormparisn. Tvndall AFF, (TPJ ) Florida eokc, at M2 x iC V~tu'- in JAnne, cti
h'ill AFPF (AFI C) 1.tah poaks ait 4&b IC1 ME'tti' in Jacnuary. While eiectr' c(
cnrsurmptio r) or ae s with centrail heat plants does tict oppear to fi J',Ud 4u
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widely by month, consumption can fluctuate daily by a factor of 50 percent o'
more. This makes Air Force installations very sensitive to peak-deman dcharges. These charges account for approximately 30 percent of the total cost
of electrical energy to the Air Force, but in some utility service territories
may exceed 50 percent of the total bill.

As the U.S. economy resumes its growth, total electrical demand will grow
accordingly, thus reducing utility reserve margins in many parts of the
country. As this occurs, it can be anticipated that the demand charges will
continue to grow. Cogenerated power on Air Force installations may thenbecome more important as a means of reducing utility peak-capacity charges.
Thus, while maintaining grid connections, Air Force installations could reouce
their grid-capacity requirements to a level below peak demand, relying on
cogenerated power instead. In practice, this power may continue to be sold to
the grid by a third-party with a negotiated capacity charge reduction for peak
power requirements. This assumes a utility negotiated capacity payment to the
cogenerator that carries a reliability commitment with it.

The total base energy requirements can vary from summer to winter
extremes by 100 percent or more (e.g., Minot AFB). This poses a sizing
problem to potential cogenerators, especially in view of the Federal Energy
Regulatory Commission (FERC) requirement for a 42.5 percent thermal efficiency
for qualified cogenerators under PURPA. This efficiency factor is calculatedas the electrical output plus one-half the useful thermal output matched
against the lower heating value of the fuel input. This might pose difficul-
ties for plants designed primarily for thermal loads with secondary electrical
output. Thus, in most instances, it appears advantageous to size a
cogeneration plant for anticipated electrical requirements with secondary item
usage for fluctuating thermal requirements. This will also allow the
cogenerator to negotiate capacity as well as demand fees from the local
utility and provide a much greater supply of emergency- dedicated power.
Cogeneration can offer 15-45 percent more fuel efficiency when compared to
conventional power and heating sources. While not directly tied to Air Forceenergy conservation goals, this increased efficiency should reduce theescalation in costs of Air Force installation energy.

Current emergency generation capacity is authorized for selected facili-
ties and uses as shown in Table 4. The Hill AFB chart demonstrates that this
authori7atinn orly covers about 16 percent of peak operational requirements
for electrical energy. The Tests at Spangdahlem AB and Minot AFB, as well asthe Hill A F commercial power outage have demonstrated a need to reexamine
wissior-(ritic: ' lf(trical rcquiremerts and the potential value of increased
electrica! hOup capaility. All of the above suggests strong consideration
of full electrical catrfration capacity at key Air Force installations where
eccnnmically Justificd. This should be based on the cumulative effect of:

h 'til it -avoidrd rsts

c Anti-ipat(d pw2 power charges

o Prcjfcted olectrical deriand oxpenses

o r'rrjec ted new aclo rplc,(,. r,"rt backup power costs

r! ji?
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TABLE 4. FACILITIES AUTHORIZED EMERGENCY ELECTRICAL POWER

Backup generators are provided to support essential functions on Air Force bases in

accordance with DOD instructions (Manual 4270.1) and Air Force Regulations (AFR 91-4).

Facilities which may be provided with emergency power are listed below:

Hospitals Critical computer Aircraft and aircrew

facilities alert facilities

N,', igation aids

Control towers Law enforcement and

Pefrigerated storage security facilities
Rase weather stations

POL storagp and Disaster preparedness centers

dispersing Surveillance and warning

facilities Remote sites

tical utility plants

Command and control One feeding facility per base

-E control centers facilities

Cormunications facilities Critical readiness facilities

Weapon systems

Fire stations and alarm Essential photo laboratory

systems Security lighting systems

2. CONSUMPTION PROFILE BY INSTALLATION TYPE

Energy consumption profiles for five Air Force installations show the
differences in energy type usage as well as the effects of geographical
location. As each Air Force Base has a unique set of requirements, any
Third Party Financing program should approach facility sizing only after
thoughtful discussions with base energy personnel.

The bases were selected as representative of the Air Force major

commands. The bases are:

o Tyndall AFE, Florida - Tactical Air Command

o Travis AFB, California - Military Airlift Command

C Minot AFB, North Dakota - Strategic Air Command

o Chanute AFB, Illinois - Air Training Command

r Hill AFE, Utah - Air Logistics Command
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a. Tyndall AFB

Tyndall AFB, Florida, was chosen to represent a Tactical Air Command hxie
and typify the energy load of a southeastern U.S. installation. It also is
the home of the Air Force Engineering and Services Center which serves as the
focal point for installation energy initiatives within the Air Force. The
predominant energy commodity of Tyndall is electricity. The base has a

relatively level consumption pattern for the year.

Oct Nov b.c Jan Feb Mar Apr May Jun Jul Aug Sep

300 -- TYNDALL AFB - FLORIDA (TACI -

250 . . . .

150 Total Conwmptiot

100-. ._01 .... ... .. .. Elec.....

5- Natural Gas

S- iFuel Oil-

b. Travis AFB

Travis AFB, California, was chosen to be representative of a Military
Airlift Command installation. Its location in the Sacramento, California area
typifies to some degree the mild semi-arid climate of many of the southwestern
U.S. bases. The electric consumption profile for Travis is relatively con-
sistent for the year indicating a favorable situation for base load cogenera-
tion with supplemental thermal energy in the winter months.

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
350 -. -

300

TRAVIS AFU -- CALIFORNIA IMAC)

-. 200 --- 1- __--

2 Total Corisumption.

50

-......... . . . . . .

I % ," '-- Natural Gas -
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c. M~inot AFF

Minot AFB, North Dakota, was selected to typify the 'nerqy profile of the
northern tier Strategic Air Command installations within the U.S. It also is
one of the few bases that is home to both a bomber arid missile wing. In
August 1981, a test of mission capability without commercial power was con-
ducted and it clearly demonstrated the need for an expanded defilition of
Mission critical facilities and the need for a base energy self-sufficiercy.
The Minot profile shows relatively level electrical consumption with a

fluctuating thermal requirement peaking in the winter. As with Travis, these
cornditions are favorable to base load cogeneration with supplemental thermal
erergy. Alternatively, depending upon the local utility avoided cost struc-
ture, it may be possible to structure a good project with excess electrical

production (at a level rate) such that peak thermal requirements can be met.
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d. Chanute AFB

Chanute AFB, Illinois, was chosen as a typical Air Training Command

installation. It also has a substantial coal usage and has been the subject
of congressional attention in terms of upgrading that facility.
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e. Hill AFB

Hill AFB, Utah, experienced a prolonqed outage of commercial power in
January 1981, due to a trip overload. This unplanrnd outage demonstrated th, I
substantial impact on mission effectiveness of a Lngistics Cormaro base due tC
a loss of commercial power. Logistics Command installations characteris-
tically represent the large energy load associated with the rework production
necessary to maintain effectiveness in the field.
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SECTION IV

MANAGEMENT CAPABILITIES

1. INTRODUCTION

One of the largest underlying concerns of the military in regard to
alternatively-financed projects is the potential impact resulting from a "loss
of control." However, these projects can be structured so that the military
assumes an even greater degree of control over the risks associated with
facility energy generation while giving up only operational responsibilities.

It should be recognized that the military has only "controlled" two of
the three facility energy elements (thermal, electrical, and backup electri-
cal). Rarely does the military control the source of its primary electrical
power. Further, its ability to operationally sustain its current backup
diesel/gas turbine generation capability may be limited. Also, its ability to
function with a major thermal generation loss has not been tested.

2. UTILITY MANAGEMENT CAPABILITIES

The major advantage in central utility management is the interconnection I
and duplication of generation and transmission. A loss of output from any
particular plant is overcome by the excess capacity in other plants within the
system and major grid interconnections between systems. While the United
States currently enjoys a 20% excess electrical generation capacity, a recent
study by EPRI (Electric Power Research Institute) reveals that approximately
12" of the total over capacity is unavailable due to unplanned outages (72 •
forced outages and 52 partial outages). An additional 5% is out due to
planned maintenance activities. Thus, generation failures from any cause are
generally covered through the remaining 30 surplus capacity utilization,
rescheduling of maintenance activities, purchased power from other utilities,
and occasionally load shedding and forced load reductions for major industrial
customers.

In the case of labor strikes at power production facilities, other plants
and overall system capacity is used to compensate. The size of the management
staff also permits their being substituted for critical labor requirements on
a temporary basis. Fuel is generally obtained on long-term (5-year) con-
tracts. Disruptions in tne fuel supply network are overcome by maintaining, 5
in many cases, fuel stocks of 90 days or more. Recently, electrical utiiities
have located their new generation facilities at the source of fuel (for coal
at the minemouth). A mix of fuel sources not only decreases the physical but
also the financial dependence on one fuel type.

3. NON-DEFENSE CRITICAL FACILITIES

Hospitals must maintain power at all times to avoid life-threatening
situations as well as thermal generation capabilities to maintain ongoino
operations. Thus, they maintain a standby generation capability, usually with
diesel generators, capable of meeting their entire load. In Veterans Adminis-
tration hospitals, 3-4 days of fuel supply is also on hand for contingency
operations.
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To provide redundancy for thermal generation excess boiler capacity is
desianed into the facilities (i.e., 3 boilers for a 2-boiler requirement),
thus permitting maintenance as well as unanticipated operational problems
on a single unit to be overcome without output degradation. Additional
vulnerable elements of the system (such as feedwater and condensate transfer
pumps) are duplicated to compensate for potential failure.

Within the private sector, major companies that require continual opera-
tions rely on equipment redundancy such as a spare boiler, and replacement
generation equipment such as emergency turbine generators, as major components
of their contingency plans. Power transmission feeds are frequently
duplicated into one facility from two different directions to provide an
alterrative in the case of a specific line or general failure in one segment
of a utility distribution system. In the case of internal labor disturbances,
management is usually capable of operating the essential utility services as
reded. Other measures taken include the provision of fuel switching capabil-
ity, considerable on-site fuel storage and, in some cases, company-owned
clternative fuel transports to overcome logistical problems. As stated by
Mr. Robert Stedes, Director Energy Supply for PPG Industries, "If one key is
r-ore important than others, it is flexibility." Flexibility is achieved by
tho planned contingent provision of alternatives, from fuel supply and
transport to generation equipment and distribution capabilities. Other
companies, such as 3M, also develop contingency plans for supply disruptions
of fossil fuels as well as detailed electrical power curtailment plans for
individual facilities. It is interesting to note that the latter is based not
on specific emergency operations, but on the possibility of a power company
request for power curtailment due to shortages in localized power generation
facilities. This is certainly a contingency that should be addressed by the
Air Force.

4. CURRENT DEFENSE EXPERIENCE

The military has little "control" over the electrical utilities from
which they obtain power. Control is only exercised in terms of provision and
use of emergency power generators as described in AFM 88-15. Facilities that
may be provided with emergency generators are outlined in AFR 91-4 (see
Section 111-3). Recent operational tests without commercial power have
indicated a need to review and expand these mission-critical generation
requirements. Additionally, current personnel deployment plans during a
conflict may not leave base installations with sufficient trained personnel to
maintain emergency generation capabilities.

The thermal production facilities on most installations are the responsi-
bility of the Base Civil Engineer. Staffed by a combination of military and
civilian personnel, these facilities operate independently and are financed as
cost items within the budget. The financial risks (such as fuel cost escala-
tion or equipment failure) are not avoided, but merely absorbed. Operational
risks are covered by excess capacity design and equipment redundancy. With
alternatively-financed projects, the Navy has maintained the right to assume
operational control of a facility if the required output is not obtained for a
period of four hours or more duration. Only to the extent of poor system
performance and reliability is an alternatively-financed system "less
controllable" (within four hours) when compared to the traditional energy
cvstems on a military facility. As previously stated, those risks are
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ameliorated by the engineering review process demidnded by all majcr financial

institutions during the design of the plant, construction and performance

bonds by the developer, and a power purchase contract pricing mechanism which

rewards reliability and performance.

IV-3



THIS PAGE INTENTIONALLY LEFT BLANK

0

S

S

0

S

0

S

I V-4

S



SECTIOb: V

PC'TE1\ TI, AL CRISLS

1. 1 NTPC2UCT1N

!cirrtification of potettial probIem areas and relItcd contingency 9;,
should form an essential part -f any service contract for a 2ilitaCy instslI
Sior:. As has been pointed out in the introduction (Sect on I ) Ic thi: rer,
the Air Force is especially vulnerable to unplanned disruption or curtaiia,ur2:
of services to their air bases. This is especially true for electricity lr,
thermal energy supplies. Each power and/or thermal fac ility has three h-i
elements which should be covered in this regard: fucl supply 'enerai
capability, and distribution. In all three cases, the degree of corntince-(;
provision should be viewed against the real and perreived risk,:. Guirar -
concerning energy supply assurance is contained ir the FY 1985-P9 Defrr-s
Guidance where energy supply assurance is identified as a Defense Dep;,rrnP',
energy priority.

2. HISTORICAL DATA

As demonstrated inadvertently at Hill AFB in 1981 and during lestcr , 0

Minot AFB and Spangdahlum Air Base during 1982, current power and ther: o
resources carry significant risks of mission impact that can be associat-:
with unplanned outages. From a utility standpoint, the greatest vulnerabilit'
is one of distribution, not generation. This was demonstrated on a lar:f

,cale during the 1965 Northeast blackout affecting 13 million people up to 13
hours and the famous New York blackout in 1977 which lasted up to 27 hours.

Looped distribution as well as grid interconnections are two means that ,' e
employed to overcome these potential problems.

3. POTENTIAL CRISES

a. Labor Instability

Supplier labor presents not only a security issue, but also represer '
cotential source of unreliability. While many of the "third party" contracts
written to date with the military do not hold the contractor liable fer
strikes, they do make provision for government intervention and operatio"
after a designated period without provision of emergency service (i.e., 9, 0

Dieqc 4 4 hours). Obviously the size of the plant, the technolocy utilizr.i
arid the source of operation management can significantly alter the degre.,
risk posed by potential labor instability. The labor requirements of diffc,

ent technologies vary from 40-60 people for a 40 Mw coal-fired generatic
plaint down to one operation person or less for a 40 Mw gas turbine pea'
I-,at. I ise of government personnel to run third-party operations in emrfy

-ips has been contractually recognized. However, formal cross trainir', "
personnel has not usually been established. --or conventional systems, +h;
-iJo;t not pose a large problem, but for more exotic technologies, ,urh
aeothermal or solar, trained personnel may rot be available without -
prov!ien. P ,ring periods of deployment, adequate local military per cp '

rapable of rcperating a facility may not be available, especially for
1fensive tahnolooies. Thus, highly sophicficated. wcrvortira .

irfprsiv- tf I heelo, ics pose the ireatest risk fr.o.n a per O'~flO t t,
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Fir y.ly, large utilities or similar comparies with multiple locations pose
less risk due tc the size of their labor and manaqer(nt pool. The latter also,
reduces the operationl deperndrr ce on a few individuals.

b. Fuel Supply Shortage

Fuel supply is integral to the operation of any enrgy supplier. Tradi-
ticrF~ly, the Air Force has relied on the fuel stocks of the major utilities
'or its electrical and gas energy and on DFSC as the primary source of its
coal and fuel oil supplies. Both of these sources maintain sufficient stocks
,rd rave multiple locations to weather supply disruptions for a considerable
;,'ricd of time. However, "third party" operations open up the possibility of
lwrited access to thecse sources and, thus, are potentially mcrc vulnerable.

cases involving local energy supplies (solar, wind, geothermal, and biomass
r.so e cases) along with intensive energy supply technologies (such as

L. lIar), there is less risk of fuel supply shortages. In alternatively-
-incticed projects, contractual consideration should be given to: 1) the size

local fuel stocks maintained by the supplier; 2) the strength of the
_dppiier's fuel contract; 3) alternate fuel utilization capability; aria 4)
.cccss provision to Defense (DFSC) or base fuel supplies.

c. Equipment Failure

Electric utilities cover the possibilities of unscheduled equipment
outaces affecting output by maintaining a surplus capacity designed to be at
least 20' of the total system capacity. Individual base thermal requirements
re rarely met by a single boiler. Most Air Force installations have several
~oilers, permitting continued full operations despite individual equipment

failure, as well as easily accommodating scheduled down times for maintenance.
The requirement for equipment redundancy or supply interconnection with other
seurces should be measured against the potential effects of supply loss. A
fhirty-percent loss in steam might be accommodated by shutting off, tempo-
'rily, some non-critical facilities or proportionally reducing thermal
requirements.

Formal provisior of emergency services should be recognized. For
security and management purposes, these most likely will be provided by the
Air Force installation. These services rane from fire protection (per AFR
9Z--I) to emergency medical coverage of supplier personnel (AF-168-6).
C.ortractual recognitior of appropriate payments should he recognizee as well
i the requirempnts for interconnection and mairt,,,nce of the apprepri,-
C!.arm systems.

d. Fire

The threat of fire is perhaps greatest in the fuel-handling and storact
t'(-: S. Requirements in this area should be contrartually set forth. In

,-ddition to fire suppression syster.s within generation plants, consideration
shculd be made of fire wall separation between redundant parts of the system
to rontair capacity losses. Further, to ensure quick response and adequate
I 1curity, base fire protection (per AF q2-I) should be extended to non-Air

Forro or,--;,jv gn y'atinr farilitinc that a' c lncated en Air Force inst-lla-
tior'r. To accompliOh this, conrnection to base tire alarm systems oust be
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made, as well as adequate trailn -it,,i he e t ire-iqhti ii personnlc Tric

developer operational personnel.

e. Physical Security

Physical security is always a matter of concern for base installations.
Incoming electrical power- is as vulnerable as the one or more incoming power
transmission lines. Thermal plants at the perimeter of a base may be more
vulnerable to sabotage or terrorism than one in the center. However, "third
party" facilities meeting Air Force security requirements and connected to ,
Air Force security alarm systems are probably less vulnerable than those
located outside the umbrella of surveillance and quick response by Air Force
security personnel. Again, to the extent that "third pa-ty" operations make
the base more self-sufficient, they reduce th- vulnerability of an Air Force
installation to energy supply disruptions.

f. Financial Insolvency or Unprofitability

An inherent risk associated with alternatively-financed power and thermal
generation plants is that of financial insolvency or unprofitability of the
"third party" operation to the extent that it threatens proper facility
maintenance and operation. This would most likely occur when the "third S

party" is formed as an investment vehicle only for this purpose and has no
other backing. Its singular motivation would be profit, both from tax bene-
fits and operations. This, however, would not be the case of corporatiors
with a major portion of their investment returned as long-term operating
profits or major utilities which are open to public scrutiny for their
franchise. This should not be taken as an indictment of the entrepreneur, but
rather consideration should be made of the "third party" financial backing.

g. Acts of God

Acts of God, such as earthquakes, tornadoes, and hurricanes are equally
likely to strike "third party," base, or utility generation facilities. S

However, in the case of electricity, "third party" cogenerators potentially
offer the Air Force an additional dedicated supply of backup power. This,
combined with redundant on-base distribution systems (looped primary an!,d
primary selective distribution), can significantly reduce the effect of teese
A,,_ts of God. in terms of thermal generation, "third party" operation of
on-base facilities would be mostly affected by the relative ability UT

operating personnel to report to work.

h. Military Conflict

rilitar, conflict or the threat of it poses some ris, that the civil or
up -Oation wight leave. To a lesser degree. this wor,;id be true (f !ir Far-e
civilian personnel as wfll. However, in the ,:ase of ilitary deploymrent, base
plart eperatiors ;viqht, also be caught short without adequate civilian3r persot-
nei. Tc the extent that the technoloqy employed deponds on ldhor, there
sore risk. Third-party cogrieraLors might requirc (unsi d rably fewer e,[. '

during nq Otended outa(les than the operational requiremerts for ir.Ci perenl
remote qenerators d.Iiverinq the same amount of power. 0
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i. Contract Dispute

Procedures for contractual disputes have been well established. Unless
-d they influence operation, they should not pose a major management crisis.

Failure to deliver unless under force majeure has already ben established in
other "third party" contracts as grounds for government intervention.

j. Base Closure

There is always an inherent risk that a change in Air Force mission
reouirements could significantly alter installation energy requirements.
These changes, before incurred, should be recognized and weighed against their
potential costs. In the case of "third party" contracts, there could be
substantial cancellation penalties during the early years of the contract.
Tlhe size of cancellation liabilities will vary with contract length and the
percentage completion. The private sector users have shied away from energy
supply contracts in excess of 10 years, not feeling comfortable with economic
production plant life projections of greater length. However, in 1982,
Title 10 of United States Code was modified by Section 2394 to allow the
Services to contract for energy for periods up to 30 years. If employed, this
:,rovision enables a developer to use term financing (especially bonds) which

* translate into lower unit costs for energy to the Air Force. In practice,
large investments will usually require long term supply contracts in order to
be economically viable.

V-4
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SECTION VI

CRISIS MANAGEMENT OPTIONS

1. MANAGEMENT OPTIONS TO AVOID POTENTIAL CRISES

This section is a management guide to contingency planning for crisis,
manaaement relating to "third party" supply of thermal and/or electrica'
energy to U.S. Air Force base installations in the United States. Incorpora-
tion of these issues in contract negotiations will not only result in reduceo
uncertainty regarding "third party" operation, but will also implement
FY 1985-89 Defense Guidance by improving "energy security through eoer,_,
vulnerability scenario development, project planning, and project selec-

tion . . ." These options will also aid in the consideration of the
cogeneration capability at facilities supported, to reduce outside demands as
part of Integrated Logistics Support (AFR 800-8(3)).

2. CRISIS MANAGEMENT

The flowchart shown in Figure 2 demonstrates graphically the major
elements involved in crises management. It is imperative that each Air Force
installation use an efficient system to provide each of the informationai
elements on a timely basis to a central command or decision element for
action.

First, the system must be able to detect at the earliest possible tine
that a particular "event" has occurred. To accomplish this, alternatively-
financed facilities must be connected to base detection and alarm systems for
crises such as fire or security breaches. The mechanism for detection should
vary according to the risks involved without event.

Second, the base crises management system must define the characteristic-
of the "event"; e.g., the type, level, and cause of the damage as well as its
anticipated duration. This must be an iterative process throughout the
crises. The system should monitor the situation, verify and quantify the
damage occurring, and feed this information back to the central decisior
e I emen t.

Third, the impact of the "event" on Air Force operations and readines ,

* must be ascertained as well as its impact on training, logistics, and services
capabilities. The potential impact on these capabilities should be definec
ahead of time for major event scenarios to reduce the response time as wel! s
to improve the quality of the initial decisions made. Of equal importance (as
showr at Minot AFB and Spangdahlum Air Base) is the fact that these
assessments may aid in identifying potential vulnerabilities as well as th,

* specific actions necessary to reduce or eliminate them.

r*iExt, the Command Center must be provided with options from which to
choose a course of action. Most of these should be defined in advance for
major events. Selection of the appropriate option is int I uenced by
situational contingercies such as cost and/or time. Depending on thE

* potential impact of a particular event, each might be a limiting factor.

VI-1
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Figure 2
CRISIS MANAGEMENT FLOWVCHART-

IMPACTOTOS

EVENT
* E .e'~' Determ DECISION otneis

r e E L E M E N T S t a i n F c o o t T m

EVENT PIRT
DAMAGE Verify-

Q o r ImpQuemtnt

3. OPTIONS TO DEAL WITH POTENTIAL CRISES

a. Labor Instability

Criteria Options

(1) Ensure adequate alternative man- (a) Use "third parties" that have as ail-
power is available, able alternative manpower (e.g.,

utility management);

(b) require cross training of civil-

*ian and military
manpower; and

(c) assign reserve training billets to

generation plant.
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(2) (Ise technologies that require few

people to operate (e.g., gas,
turbine, peaking plants) for

rritical facilities.

(3) Maintain backup generation facili- (a) Maintain old AF thermal plan's ,rmnr

ties under AF primary control. AF control; and

(b) require backup facilitie-, tn ce

manned by AF personnel fad Tair-

tained by contractor personiel I

b. Fuel Supply Shortages

Criteria Optioris

(U Specify minimum practical (a) Onbase fuel storage requirements
capability without resupply. (ea. 90-120 days);

(b) use technologies with onbase energy

sources (geothermal, waste disp'sa,

and biomass); and

(c) use technologies with compact energy
storage.

(2) Reduce dependence on a single off- (a) Require a dual-fuel utilization
base energy source, capability; b

(b) specify standby equipment with

alternate fuel capability; in rest

circumstances, the standby unit(sl

should be capable of burnirg onbase

oil stocks;

(c) ensure redundant supply capability

through multiple fuel source pro-

curement capability;

(d) provide access to government (DFSC &

AF) utility fuel stocks; and

(e) DPA.

c. Equipment Failure

Criteria Options

(1) Acquire reserve generation (a) Maintain excess generation cape ,ty'
capacity, to cover planned maintenance ann un-

planned :ailure in key genefation
components (e.g., boiler, feedwate

pumps, condensat pumps); ?nt
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(b) require separate standby generati n

capability to meet a minimum or

greater operational requirement (San

Diego).

(2) Maintain parallel base supply (a) Maintain electrical grid connections

capabilities, and utilize "third-party" generated

electricity during grid outages or

during periods where utility-avoided

costs are less than installation

purchase costs; and

(b) maintain in-house capability or

contractor maintain existing thrmnl

onbase generation facilities as

backup to npw "tHird-party"

plants.

d. Fire

Criteria Options

(I) Separate standby from operational (a) Require a fire wall between opera-

equipment. tional and standby equipment; and

(b) require standby generators to be

housed in a separate building.

(2) Maintain adequate fire control (a) Ensure provision of adequate auto-

measures. matic fire suppression systems for

fuel handling, storage, and

generating plant facilities; and

(b) ensure that if "third-party" plant is

onbase it is connected to base alarm

and fire response systems.

(3) Maintain adequate backup generation (a) Same as for equipment failure.

capability.

e. Physical Security

Criteria Options

(1) Ensure that physical security of (a) Locate "third-party" operation within

energy supplies is -nhanced by base security perimeters; enhanced

"third party" operations. security is provided if the plant
is not located at the base perimeter;

(b) require physical security provisions
of "third-party" equal to that

0 provided by AF security police;
including video monitoring;
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(c) establish joint securi*y provisions

with hook-up to AF securit, dnl

surveillance systems; and

(d) require clearance of all unccorr-

panied contractor personnel requiring

access to the "third party" plant.

Accompany all other people requiring

access.

(2) Ensure that thermal and electrical (a) To the extent that "third party"

generation plants are as sur- plants provide power or heat to

vivable as the facilities they mission critical facilities without

serve without backup, on-base backup alternatives they

should have hardened or Derm

enclosures with equal survivability

characteristics to these missior-
critical facilities; and

(b) provide on-base redundant capabili-
ties to replace potentially un-

reliable plants (especially wind and

solar).

f. Financial Insolvency or Unprofitability

Criteria Options

(1) Ensure contractor interest in (a) Require adequate insurance against

generation facility throughout insolvency as part of the "ttirl

the life of contract, party" contract;

(b) have a portion of the nrrract

payment tied to maintenance of the

generation facility in "good workirc

order" subject to arbitratior

procedures;

(c) contract with "third parties" witf

adequate financial backing; and

(d) strive for situations wh , .

significant portion of the returr to

the investing pe.rty come-, Irom

operations vs. ta\ or -the

financial-leverage returns.

I 5
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g. Acts of God (flood, earthquake,

tor ado, hurricane)

Criteria Options

(1) Ensure survivability. (a) Review "third party" plans to ensure

that facilities proposed meet AF

standards for survivability; and

(b) provide redundant on-base distribu-

tion systems (looped primary and
primary selective distribution).

(2) Maintain operability. (a) Have equipment installed above poten-

tial flood areas;

(b) ensure contractual access in
emergency situations; ensure that
adequate training has been provided

to Civil Engineering personnel

to maintain operations;

(c) use technologies not highly suscep-
tible to weather (avoiding wind or

solar) for critical facilities or
provide 100 percent redundant backup

capability; and

(d) stock critical spares.

h. Military Conflict

Criteria Options

(1) Ensure that adequate personnel (a) Require cross-training of AF civil-
are available for operating ian and/or nondeploying military
facility at all times, personnel;

(b) establish contractual recognition of
national emergency and security Srequirements for taking over "third-

party" operations and consequential
reimbursement to the owners;

(c) set up reserve training billets with
immediate call-up capability; active
duty positions should involve "third

party" plant operation during emer-

gency situations; and

V1-6
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(d) draft exemption to critical per ,on-

nel.

Contractual Disputes

Criteria Options

Formally recognize methods of (a) Establish rights and valuation pro-
solving contractual disputes cedures for termination for fault or
relating to termination by convenience of the government; and
either party, payment for
energy supplied, payment for (b) ensure that contract provisions
energy availability and expressly deal with escalation due tr
emergency definition and inflation, fuel price increases, and
the rights of both parties, utility cost avoidance payment cal-

cul at ions. I

j. Base Closure

Criteria Options

Provide contractual recognition (a) Continue pay base price for duration
of termination rights of the of contract; I
"third party" based on the
convenience of the government. (b) buy-out debt; and

(c) arbitrate project payoff debt plus

potential profit.
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SFCTION VII

OVERAL RISK ASSESSMENT

1. INTRODUCTION

Third Party Financing and management of installation energy produrtieo
may not carry "more risk" than current methods of procurement. However, Lnev
pose a different set of risks which must be recognized and managed. The over-
all risk inherent in either provision mechanism is the lack of adequate
installatior power and thermal energy to fulfill mission requirements. Sec-
ondary to that is the risk of inadequate energy (in time or amount) to main-
tain "normal" installation operations, readiness, and training. The remainir-.i
major risk is that of nonoptimum utilization of financial resources. In othe,
words, there is the risk that this energy is not acquired at the lowest po i-
ble expense, given time, personnel, budget, operational situation, and nati~-
ai policy constraints. The following discussion will address these risks a-
well as provide some recommendations for reducing those risks associated with
Third Party Financing strategies for installation energy procurement.

2. RISK ANALYSIS

a. Operational

As demonstrated inadvertently at Hill AFB in 1981 and during tests
at Minot AFB and Spangdahlem AB during 1982, current power and therma!
resources carry significant risks of mission impact that can be associated
with unplanned outages. From a utility standpoint, the greatest vulnerability 0
is one of distribution, not generation. This was demonstrated on a large
scale during the 1965 Northeast blackout affecting 13 million people up to 13
hours and during the famous New York blackout in 1977 which lasted up to 27
hours. Looped distribution and grid interconnections are two means employed
to overcome these contingencies.

Utilities generally maintain a 20-percent reserve margin to cope
ith equipment failure, surge increases, and planned maintenance. However, an

EPRI study indicates that an average 7 percenL of total capacity is unavail-
able due to forced outages, while an additional 10 percent is unavailable due
to scheduled maintenance (5 percent) and partial outages and deratings
(5 percent). Thus, there is considerably less excess margin in the system
than is generally recognized. Specific utility generation problems are
generally overcome through wheeling power from one utility to another, over-
coming temporary generation shortfalls in one particular area. Thus, the
major risks associated with utility electrical supply are currently associated
ith transmission vulnerabilities.

Emergency oenerator power is provided to critical Air Force faci,-
ties according to AFM 8F-15 and AFP 91-4. However, as demonstrated ir th:
af,,repentioned circumstances, not ell facilities required for full sustairt,
operations are provided with backup power, and the ability of an installatior
to operationally maintain all the Real Property Installed Equipment (RPIF) (r
Equipment Authorized Inventory Data (EAID) generators during prolonged outages
is questionable.
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To the extent that Third Party Financed central heat plants are
cogenerators, they can provide an additional backup electrical generation
capability. By providing a potential dedicated source of power in case of
crid failure, cogerierators could be sized to service a minimum electrical load
.t all times in addition to the existing diesel generators. Thus, more Air
Force facilities could be serviced during an outage and critical facilities
could have redundant backup power sources. By maintaining electrical grid
if terconnections and, in most cases, purchasing power from the utilities
except during outages, the inherent risks of equipment outage in a single
generating facility (versus multiple facilities) can be overcome. From an
Plectrical standpoint, Third Party Financed cogeneration facilities will re-
duce the risks of an unplanned electrical outage having an operational impact.

Central heat plants owned by the Air Force and operated by a combina-
Tir cf Air Force civilian and military personnel carry certain operatioral
t iC k. ?Vany Air Force central heating plants are not equipped to operate
without electrical power from the grid. The risks of equipment failure are
ca rtially overcome by generation multiplicity (boilers) designed to accomimn-
date raintenance and variable loads and redundancy in critical equipment areas
e.g. , feedwater pumps). In many Third Party Financed projects (e.g., Navy -

-,rn Piece, California State cogeneration projects), complete standby thermal
r,-ration capacity is required. This is obtained either by maintaining S

-iJstire heat plants in a backup status or by requiring the "third- party"
coqer-,-otor to provide a complete 100 percent load backup boiler for emergency
stear cr hot water production. In either case, from an equipment standpoint,
a reduction in risk loss has been achieved by contractual redundancy require-
'ents. The risk of actual equipment failure may be less with newer equipment
regirdlcss of ownership.

h. Financial

The najor area of risk in Third Party Financing involves the future
'ir. rc41l urcertainties of fuel supply costs, avoided cost payments by
utilities for cogenerated electricity, and tax legislation and rulings. Major
cri.nges in any of these three elements can alter the financial viability of a+ct. Fuel cost uncertainty affects Air Force-owned as well as "third-

rt" ep(rations. Certain technologies (e.g., geothermal) and designs (e.g.,
dial -,el boilers) car-, be chcsen in either situation to reduce the potential

.rij'es. However, since for any given set of equipment both the Air Force
rc 'third party' face the same risks of fuel supply cost fluctuation, this S

o ,jlr Lr contractually shared. Availability of fuel, apart from contractual
_ reuirerents, peses similar risks unless the Defense Production Act is

th ijrlikelv (unless during conflict) and potentially unwieldy in,
+ irratior.

.'N ''~,~F~r , ,i, I I FY, FF[IAC[ , CO ASSUWFE PISKS 0

, , t~r. t Air Fnrce is unwillinc to absorb risks, the "third
v th r, tontingencies or ,ice possible finarcir. l inscIvency

•~ r t 1- [itk.r 1 t 1, ir tis exrer:sivf to the Air Fnrce. C¢ lifnrria fhas
~i~t r hr ri ir-rperitional risks (percentage hef,,,re to

*I Vq with 'Ird-lr t' ,v ,1 pirs to effective ly acconm da t (, 5
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Heat plant operations have been built and internally funded basecd r
rquirements. This has not necessarily led to financial efficiency. A
compariison of capital costs of coal fuel energy plants between the privat,,
sectnr and the Army by the U.S. Army Facility Engineering Support Agqrcy has •
sKown a cost ratio of Up to 1:2, respectively. Thus, participation in privt
sector profit objectives may, indeed, offer a more efficient utiiizatior:
capital to the Air Force, not to mention the practical budgetary liniitdtion
on funds' availability.

Arguments have been made for Air Force ownership of central heat 0:lar*s
based on the need to provide personnel training and rotational assignments 2
meet mission requirements for Air Force facilities abroad. Electrical p
provided by the private sector has not posed this problem with emerr' rr
qeneration training and manpower assignments being currently atc > '; r '.
Certral heat plants could be handled in much the same way. However,
aennration technology requires few people to eerate th equipment or , ,

La a is.

Contractual security requirements and agreements on the provisio or,
emergency services by the Air Force (for fire, acts of God, etc.) shrul,
render these risks independent of plant ownership.

In summary, alternatively-financed energy plants can reduce the cur,_, +

ricks associated with Air Force energy procurement methods if the prep +-
contractual terms are established for each potential project.
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